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[«?«^«] A-B-C 



im^mi ] 5S: A-B-C 
[W#3S2 1 « : A-B-C 

tOfBS^rBilS^l/, Btt2flBCWllS**/ctt# 
*i£ 1 i©I^^t G ] 

x * y ^arstesfrr * £ . m&g 1 Xtt 2 KiEigoitrft 

[ftl ] 




(CH 3 ) ^D&^^ltfn. mttl. 2, 3*sJ: 
L,Xi,>Xh£<. R , S^R , 0^< <h&Jt;£teB<L^ 

R^^R'tt-en-enasiLr^/i^xw 
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40 

(CH,),«l:0a:S»^8«ti, Z GJOfc^tf S <£ D 
mttl. 2, 3:fc?J:C>'4 

X«Bi*WB*0»*SJS5ttS-C«|ftS*i 

50 ^eR'Hi-c-ti-enttsor, *mm^xi*— me>m: 



3 

^ L f# £ f£t£^ * r- Jl/S-C^ 3 n/c r il/ + just* 
£, it*3®4X«5k:fB«com*^^ F. 
[»3SS7] R';&tfR 2 <D4>&< £fc 1 otf, 

5CCiS4gCDffi^^^U^^ F. 

[S1W8H9] A* (1) AMP, ADP, ATP, G 
MP. GDP, GTP, CMP, CDP, CTP, UM 
P, UDP UTP, TMP, TDP, TTP, 2 -M 
e-AMP, 2-Me-ADP, 2-Me-ATP, 1 
-Me-GMP. 1-Me-GDP, 1 — M e — GT 
P, 5-Me-CMP, 5-Me-CDP, 5 -Me - 
CTP, 5-MeO-CMP, 5-MeO-CDP, 5 
-MeO-CTP«6^^l/3ff F*6f£&f¥, 

(2) hwb**u**- Ftcwi&r*^**^^^!^*^ 

(3) Buie < 1 ) (2) lCtiM<DZ9l>** F* 
63 6CCR«3ti&mW. *6Ji85S*6jSttftS^ 

*F. 

[»«510] B^-CH,-. -CH=CH-. - 
C = C-, -CO-, -O-, -S-, -NH-*fc« 

F. 

*6 1 OcDfsjnTtPl^cciBigc^m^^^i-^^ Fo 

[ n^g i 2 ] mm&f&sm t mm&m t m&m 1 * 

l 4 ] 1*61 1 ©<5»i* 1 ^ciBiS 

[lt#g l 5 ] ttgUB 1*611 <D<6J*l* 1 ^CffitS 

[89*a i6] ( i ) m&m i*6i i ©<5m* 1 ^ 
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fcE«<D«* * U * * F , ( 2 ) ttRdtfMRi) J: 
(3) MHftefttr. aMttfkWffi*^ ho 

[000 1 ] 
[000 2 ] 

[«£*©»«] tBH«MieW©tftai©A:«>«:**>*<ffl 
l^n^^^SSC0lO«DNA/DNA, R 
10 NA/RNAXBRNA/DNA^^f^'; * FJBSE*C* 
C©5ffirii^P-^Utffll»5«K (DNAX 

ttRNA) emu c©a»?hfc8i%*ur^# 

ga(DNAX«RNA) i^-f^';^-tf-Vs>3 

-e <D 2 £ n - ^<D*H^Ct J: D tft m -r -5 . 
[0 00 3 ] ft%iJ:*)mSl*:7'v~zf±l,xmi>2>m 

* "3 /C fl 

[0 0 04] ±12*1**6, <tOIBf««c*ffiiUr#» 

-^*fcf (RftMHtWO 0 63 8 7 9#« 
tB») Xtt^=f*5/y->«^- <tt*H»>W&0 3 24 

474 Al«f) ^ffli^sa*r-s*-ffi*»i6n 
B*©tpcc « tr* >#^£ fee* ^ 33+ ^>^^ >^T*?? 

^^-V 3 >l/«^fflt5CiOT^§ 0 L/*U 
&*6, c©J:^ftB**fflc»fc«IUiffi«. ^S^>^ 

[0005] *yfc±ie*ft«WK:fe. 

tc*«>6tiSttHBi ( 1 ) JSt>a36«dF-JR** 

ft^Ct. (2) Kt»^HWUSIt«t«C^ i 

SC Ci, (4) HD*»»«WlC<l»Ci, 

50 (5) *»*P*ecDCC< l»Ci. (6)^n'^^^^0 



5 

U^^^U-k^y^Vfti/r^-h (FIT 
C) . a-*5 Wy^tfS'T*- htt*t>»36«?-iR 

^jfil^5 0 0nm-6 0 0nmt*^M, (Mitt* 

[0006] ft^t&itQmcDm^eL&t w*« 

*IM^54 86 6 1 B4«m, WH 3 P2- 19 1 

6 7 4#&«. H5 - 2 8 7 2 0 9#fi*L 1515-2 8 

7 2 6 6-5f£r$R> [5j8-4 74 0 0§m BIO- 12 
7 1 1 5-Sf<£$R. 1^7- 1 45 1 4 84fi«. H6-2 
2 2 0 5 9#^$gtefeiS£nfc->T^>fe3?t, Journal 
of Fluorescence, 5, 231^ — ^ (199 5^) &Cffi$S£*T 

e y - * y - ju^cd* y > 9- >fe*#Si 

t/c, i»H- s P2 - 1 9 1 6 7 4#4*#R«fC8BiSS*VCl> 

^>r^>&i «Jt«ms£«c ^fea tc * ^ * > Bts« 

[0 0 0 7 ] 
[0 0 0 8] 

[0 0 0 9] ip*>, A-B-Ct 
*Stt*«3fc**U**K#««3*i*. Ate 

[0010] *»HCC«fcntf<*6lc, A-B-CT? 
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#y Z V Fft« mi-en e.O^*cDglS€:^ 

[0011]W*b<», ^7->, ^P^>7->Xte 
[<t3] 

H VV, A" 4 

R^N® \j>R e 
R 1 R 2 

R 1 

R 9 N® > ' R 6 

R 1 

30 (CH 3 ) a J:«3tt&8*»6a«n, mttl % 2 % 3*jJ; 
LTC^r^J:<. R , Ra f R i <D^&< i^K-^iiBi^ 

[fk4] 



7 




<ch 3 ) ^o^&sf^^aatfn. z^ro^^s cto 

^ftR'Mi-eti-etittftu-c, **/gi^xfi*— ffl<z>« 
[0 0 1 3] W*L/< R x ;&tm*<D^< i o 
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[0 0 1 4 ] $?£0< fct. AJJ^^Ix^-^ K*S^«f 

(DAMP, ADP. ATP. GMP V GDP. GT 
P, CMP, CDP, CTP, UMP. UDP UT 
P. TMP. TDP. TTP, 2-Me-AMP. 2~ 
Me-ADP, 2-Me-ATP, 1-Me-GMP, 
1-Me-GDP, 1-Me-GTP, 5-Me-CM 
P. 5-Me-CDP. 5-Me-CTP, 5-MeO 
— CMP » 5-MeO-CDP, 5-MeO-CTP^ 
10 htiLZ*?^*?- K3&>60E-S». <2) buIB^U*^ 
FtC^T&^r**^**^^ FteJzO^T 5 **^* 
Zl-*? FfrhtiL&m. 3feC«C (3) fulB ( 1 ) fccfctf 

(2) KiB«S<P**U=J-* K^&3&CCBHI3ti&BMI 

[0015]^b<^ BCi-CH,-, -CH = C 
H-. -C=C-. -CO-, -O-. - S -, -NH 

20 jzi>mtgm~c$>z> 0 £*m&h<^ bktsstvjv 

[0016] ^WRoJNoWBfK: J:h«, flEBtefiOBR 

^g«?n^ 0 »*0<». 8ffltefiESJ£«; i£K 
PCRS*fctt-?^h7>^U-S/3> 
[0017] #jWW©S6fCg«0«BSl«:J:n« 1 

*7fctt^Kli#^«*n*. 6CCJJ«<D«IB«C 

ctn«, < i > ^mftDttjtot^u:*? f, (2) mm 
^j&mmte^v (3) fflmuffl^? b 

assets tis. 

[0018] 

40 ct$$n^^^^f h*w^ 0 -hia^;*, a 

«^*SX«^fiS(D5?^U^^ F, *U FX 
'J 3? * u** F*SC»««n6<DM>{*C[)«IS<:« 
T„ 3^Xtt^J£<D**U*?- KiLm (1) AM 
P, ADP, ATP. GMP, GDP. GT P, CM 
P, CDP, CTP, UMP, UDP UTP, TM 
P, TDP, TTP. 2-Me-AMP, 2-Me-A 
DP. 2-Me-ATP, 1-Me-GMP. 1-Me 
-GDP, 1-Me-GTP, 5-Me-CMP. 5- 
Me-CDP, 5-Me-CTP, 5-MeO-CM 
50 P. 5-MeO-CDP, 5-MeO-CTP^6^ 



(6) 
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h-frt>f&zm. (2) m&*t>\s*+ kcc» 

* VfrhJ&Zm. ( 3 ) huIB ( 1 ) fccktf ( 2 ) 

iLtfi, ATP. CTP. CTP. TTP. OTP. d*TP. dCTP. dGT 
P, dTTP, dUTP. dcWTP. ddCTP, ddCTP. dcfTTP, ddUTP, 
Xl*Ctlh<Dmm&rj;£$:mf2>C±&~C&Z>1)K Ctl 10 

CO 0 1 9 ] * Kite. ±gB*^> 

K^fc«^CDg|®^l-5 0f@?ia, #2b<tel- 
3 0<lflg. 3 6CC« : $b<^l'-2 OfiflKm^Or 

v. *<D*$z (fig) o*»«:««e<*nr* mitti 

[0 02 0] Ate* * U*?* K^S*CD^S§{^"CB <L 
u>^S^^r^->oJa^tc« Hft&/cte 8 tot?, 

mi 2 acc ^72/ itagi b t te^-r z> c <t 
try ^^>***cc*jw*jgis»Bicc«ft^ 

*/ctt6fl[, &&Ote4{itC?¥;fiir&T=: ^Sl?il*SS 
Bi^TSCim, try 5^>t&3a**5>0D*B 
^Cte3{££/cte6fiu *-SC»«5ffiK:ffHeE-r-5^^U 

S^^i^UOJg^CteSte, 5{i£7ete6{i5rCii3i£g 40 

[0 02 1 ] ±ta«*. B«2iffi<3[>iSig*^/cte^^ 

^S*tt&t2. Ar»£na**u**K8M*<fcC-c3t 

<* n * saw t^«jBS» ±&m&srz<Dtcmotc2 mcom 



0 0 1 -2 88 1 9 7 
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»««FtcRffi$n<cc^, — fiSWKtel-B 0. $?£L, 
<»l-20, ^DJffSLXtel-l 0. 4£fc:Jff£L< 
tel —5~C£>& 0 

[0 02 2] _hi2j£4»> C te. ( 1 ) 0 L 

jv»*fe*> *>6Ri&;*ft& i«w>s. &*i>k (2> 
[0023] ccssn-s iffl<3[>*^»» s 

"J Jb»*&3R*sjRF* L < , «*.«. - 1 2 4 5 

9 9 I2tt ?ntl^ ^ftKDfeig W5Ci 
a&s-C**. - 1 2 4 5 9 9#3MMctt, 

[0024] cn6©-7>ftx^t-^wr 

[0 0 2 5] *»Br«ffltSf*fe*tt, »* L < 

e>r^->. ^ o ->7 - ^ 'j JH^Mt * ^> e 

[0 0 2 6] 
Mt5] 




[0027] xte^tfYte^n-en^tccx 

SfccfctfC (CH 3 ) , £ 9 &£8tt>>6iltfn. mttK 

nr^M^ua^Tjvr. R 3 ^6R 9 «-eti^n^&i/r7K 
*ra^x»^©«ft*&>nu cn^o^^-r^ 
2ocDg«sc^c*g^ur^^L/r4>J:c=» 0 jSgu* 

[0 0 2 9 ] 
Cffc6] 
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[0030] [sc*. x*jj:^Y«^n-en^ji&co. 

Ste^tfC (CH 3 ) , cfc9fr£i¥^6jStfn, ZfctOte 

^ii^SMSr^^ntc^^J:^7^^ 

[0031] *wffl»tcfet»-c, rj^^iiii, jam 
-2 0isr*4. R l so r R , ^t7;KJH»l5- 
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-fyyptfjU. V^P^Pt'Jl/ 
n-^^il/. sec-^H, tert-^il 
n — ^>^^S, n--v 

O* 2<lfcUi<Dg&g£WT6^*Ul *ti*>tem~ 
[0 03 2] R^^R'^-rr^+^SJ-cDg^SCD 

jug. y>«ft h JUS. ^py>iB»t'j 

Din 1 (*wa»cc*>c»-c r;>py>i?j ii>5«*«c 

7 7«H^ JHRJK?-. Xtta^SRIBW- 

>J-^**2^it <W*.H ^-^t^ ^h^S 30 
, ^^^2-1 O07JP3^^^^Jl 

5 (Wit 5*. ^ h + V*;l/^;H, 
^S) . K*J^H»a*6-~ 20 or 

-Jl/g (Witt, 7*-/ + ^;U#-Jl/»^45r) , 

sia^Sttf) . ^1^2-807^^^ 
£> . ^^2-8^7^7^1 (Will 

7t^7 5/s^if) v mmm*&&i~~8<Dx>i>* 

2 0<DX)l>y j sDvm (Mill y^>XJl7^;i 

. SaRIH^Krt* 1 -8<DX;l/^^;Ur ^ (Wit 

6 ^^>^Jl/^^-;l/7 ^ x^>XW^7 5 
/I, ^>f>^^7^I^<f:) s 

#1 — 1 0<E>*7,iw^-r;ua (WiCl *uU/t-*-ou 
. KfI^l-20^7^1 (W* 

tf, ^^7> >S 4 ^^juts^S. so 
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-?£fc#2 — 1 0<DA)V7y*J)\,m 

Jl^T-t-Ol'S. X.?)VXJV7 T-^tr^JUS, tr^ys^ 

(WifcT. h^^7>^-)Al, h M 
X^7>^^Al^i) 4 igS/j^£fc#0-l 5<D 

£) . KXBHHR** 1 1 5©*lW Kg (Will * 
#1^15<D-r^Kg (Will **^W*KS& 

<*o . o<DTj\s*)i>?*m <w*. 

6-^2 0<DT'J-JV**m (Witt Jl^:j-S, 

£. 2-fV^uf^S, ^:7^ji,^*gft<ir) , ^ 
JS^F-K 1-20 CD§&X«Mgfe<D^7"P^S (m 

7 VMS* ^J^OyS, f h7th*P7';;H, 2- 
b^^;t/S&^> . KSHflS2-l 8cD^ISfP^b7K 
SI (^flili tr^;bS, x^-Jl/g. 1-^^P-s^ 

6-20 <om&mu < temm&coT v ->vm 

(Will 7xx;H, 4-^^^7*-^», 2, 5 

x^ji/S, ^atvu^i*) 

[0 034] R x Vi&R 2 <Diff&Li,*ffl£l,X. ^7Jl/^'+ 
^US, ^vf^V7t-« 4 if^v>-f $^x^ 
f;H, ^;i/^r.;i/>r>^-Y KS, a-^P7 , fe5 1 ;H > 
Xtt-? u 5: L,;teK*/ismK 1 — 1 5 <DT 

/c^M^-Sfe7-2 OCDTy-^TJl/^^S^tf^C 

-/y?^>7t-hl. X^^e^-Y^^t'X^ 
^J«#«mo^*K^ l - 1 0©7J^Jl/Mf 

[003 5] R^^R^IJ^nftia^OT, tK^M 

«b-ioi»s«:^^ cnecD^^^g-r^2o 

[0 03 6] R^6R n (D^SitS2^1«I 
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m&m. Xte7)V*)Vm&lKte2mVL±m&LX\,>X 
[003 7] R 3 ^R n ©^ ll^i tr«, 

(R^^R'rt^TrJt^UgJbO 

1 0<D^*T;l/*;bg, 1 - 1 ocot;w+ 

Jt/vUU#>S, 1 - 1 0COT 

KJ-XfJk ^U'x^rJk b F7^>, r^F^h 
07*-^ 7^ F. 3- (2 - 

W>7 3 F. #V**r*fote£&T}\'<f\i Fft£**« 

**WCS*. R J *>6R'©4>&< i*> — 3, 
X»R 5 ^6R"© / >^< £4> 1 ott, 7K^M^«n-c 30 

[0 0 3 8 ] ±3iL//c<fc 5 fc»3fee*tt. *IW0»* 

Ftcmyt&m*Mftmm±uxmA-r&tc&> 

[0 0 3 9] *IMHtt3^tC, *»fl©S*3?^l/*f 

i mt*Z\s**Y*. «MO«atti*ODNAfBW«Cffl 
l>£t§-&tC«, OT*.t£ k * (Jerry L. Ruth, DN*. 
3, 123 (1984)) tCffi|S©:frffiT?:7n-:/Xtt:^^ 50 
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W(DmftX?l>** Fi«rffl(r»r«K-&«SiS*tf^C 

[004 0 ] *W«BS-CS^SK^RRBlRa>*#09<J: O 
fe* (iClenaiifiR, TaqDNA* 
U-rf ^—&%:£±X<DDNA#V * 5— fe***o> % R 

I*. 8ffiS©SSttDNAr^RNA-C^>J:< 4 ^ 
&3fc(DDNA£ft:W:RNA. ffi^ftit D N A £/c&*R N 
A, >fb^^DNA^fc{iRNA(7)fpjn^^cfcC^ 

HffiDNA. U** 

[0 04 1] S*Jffi*ffl^t*5M©9*3f ^ 
h'XmSi (DNAXttRNA) $rtfiST€> C £ 
v^Vhrt^A Aftfc£DNA£g^T£/ctf>CD— o 

■ftmx& *) % &m<Dm&&t>i*<D^*vz f§2 

eion«*!tc i©DNA^»J^ ^ - -fe'X^ffeOD N A^ »; 
jt^~*£*m^X^m*Z>tfi, -€*(DRR DNA^'jy^- 

<D^«c< ifelSi UT*9WI0&%5t ^ F*« 
DNA^^n^. 

[0 04 2] ^>#&7vrJ-?-<DRt>K>ttC. «fSWE 
KriWWctt^b. «!DNA«:W«fBi»DNAO^ 

-5CiCCJ:0, »*«a3ti/cfflliWDNA3&s^SE3ti 

[0043]^7^h7>^l/->3>ffitt D N7- 
■tfI©2*HDNA^Offffi*«ffll/fc»tt'e*S i D 
I Of^ffiCCcfcD^^[2*llDNA<D 1 2fc|g«H?J 

■tfii, c<De^cD^-cab^4acD7 r ^^^y 
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SrttKU HieecSWO^+t/Us^^^U^^K lffl 
^aBiOTl^S* -OH3^cDISS«k:»AT£ 0 CO 

^ F£S#>£C£fc:J:oT. * * h > 
[0 04 4] 2;£ttX«l#§lDNA<03' 33S£«l» 

#5? * U * 5=- KXI* "J *K* * * F ?:Sii b TafiW 

i-rs„ ^fmvmytxtri'** f**-s:m>f^> 

[0 04 5 ] 3!(E^RJ£tt« 1 *«R N A3^6*B»WD 

^f^CiiCjro-C, RNAMCCffiMnftDNAlROi^ 
<DDNA^JSCC^C^r^4S05=^^>'y^K5?^U^^ 

3t3fc**U** K^Ibr^< DNAfflMc#A«?*K 

[0 04 6] DNA^e>RNAI:MT^iMfflCi 30 
r, *«?8©»36^^U^^K-C«aj$*i^:RNA*^ 
^cat^^ 0 DNA^eRNA^fitSB* 
SP6, T3X«T7RNA^»;y7-^ 
cb'O^T-^CjrO =z- FStiSRNA#»J -rf^— JfT? 

Cti6©SS»SP6, T3XtiT7^a^-^ 
- 4 2 #$K DNA&^WtRNA ^fiXO tctiXOmM 

£*i£ 0 II©- oilt*^©S*5?^U^^ F* 
<£ffi-T&C<!:fc:<J:oT, t3HB«$tifcRNA^1" 
£C<h#T*£*o 40 
[0 04 7]*-5C>B*/c l #^7- fziilRSJS (P 
CR) C^t^TOM^ ^ F«$n/c 
8»^J«f5C4ir*S B PCRW £WKf*(fi 
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U-rf^- 0< OTaqDNA#U fe?) 

f*fiSl£«:ff^. ^7^7-©3* -OH^igtf»6ffl3£ 
LTfflttWDNAa^fSSJv n«iDNA3WB«Sti 

^HUT^£DNA£*i$I^£C<t*n?#& 0 TaqDNA 

[0 048] ±iaco^ ^ n/c, *^BB©3t 

*a93E-r * c i K<t 0 sp^ctatfj-r c <b a*-c# * e 

[0 049] ±KrBai/fcifiO , **91©»3fc* * U 

fc«H^fiRHtBcc«fflr&»*. #e«ctt«Mfc Ci- 
lice. muMHJi*? F©WW»«c4ir» 

MMR. ««*K:tt!*.-c. l«BK± <»*b<«4 

aso 0^x0* *u4-? Fate*. 

6 Bin £ C <h ft < % Hffi 0flK Ett© <fc 

[0 05 1] 

[0 0 5 2] 
Cft7] 
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MoT WL: 



pop 
NaOPO-P-O-PO-i 
CT ONa ONa 



1 



a X^ £cr a 

OH OH 



opp 

NaOPO-P-O— P-O- 
O* ONa ONa 




i 



OH 

<fc£*»3 




NaO-p-O-p-O-p O-C 1 



CI 




NaO^O-^jOj 



OMa 



[0 0 5 3] mffi&lA : it^m 1 

i$ ( 4 ^hloroaniline,4-amino-ben2enesu1fonamide) 
cfcO^^ vis* — h<D~ti& (E. Fisher, 0. Hess, Beri 40 
chte, 17, 559(1883)) GttfcoT ^fi£b/c2 , 3 , 3- r V * 

[0054] c^t^n<D^)2,3,3- h';y^w> 

- 5- X;l/*>T^ K9.5q(0.04 moO&CAiSfU 

jMCSfc&U N-x?-;l/2,3 f 3- h»;^^^^>Kl/^^ 
A - 5-X;U*>7*S K3^&tft^A)*t#/c 0 IRS 
6.8q 4 lKS42%T'£>^/t 0 2,3,3- r 'J ^ > K U 

- 5 - X;l/^h>T 5 K9.5qC0.04 moO^C P 50 



>^9 . 8q(0 . 05mol , 2->> 9 P CI ^ > M > (100m 

l)^«3^no c CCi2B#ra»n^b/c w ^ai^JS^^^BE 

-ju/^nPTf^jbA) TifSJU i-(5-#;M<*->^>^ 

- 2,3,3 - r »; Sf-fr-O - 

>r$ KJIig^tfb^5B)£f#*:. iDM9.0q. iK^52% 

"C$)o/c 0 Ib^jA 2.0qC0.005mol)^O*fl:^^B 2.2q 
CO . 00 Smol ) £ U > lOmHC b , 110'C &C Jmgfc L /c 
1,3,3- h r+'>7*P^>1.0q(0.0075mol)£:Jjn 

omq, iR^20%-C$>-^/c o 
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[0 0 5 5] Cit^&a 2 0^£)2,3 f 3- MJ-rf*Jl^> 
K l^ — > - 5 r J K7.7q(0.04 mol )0C6-^d 

> ^9 . 8g(0 . 05mol , 2-t^ ^UG-~C>-fef> ClOOml ) 
?:t(n^llO"C-ei2B#P^ftll^U/c e ^^JSft^^r^EES 

;U/^pp*Jt/A) -CffiSb, l-(5-*7 >^ > ^ — 

no- 2,3,3- h y>^;w> pu^^A-s-^pyh* 

fc 0 2,3,3- h VJZ-JVJls KU^-> - 5- ^Pl/ K7.7q 
(0.04 mol)tC3- Ki f-f^^y-Jl/^OPX r ^ 10 

>3£&cfc 0 ^£ ) 10 . 8q(0 . 05mol )SC^1 , 2-^ ^ a P "C > 

-tf>aoomi)^»n^iio o c-ei2ffi?r^fln^t>/c 0 ?^p^jsi^ 
(^^y^i//^paWA) rffiSL, i-(2-t Kp + 

h + ^X^JtO - 2,3,3- r 
- 5- K3^**Cft^»D)*»/c. flXS7.7q, flX 

^47%-C*o/c 0 fb^$5C 1.6qC0.005hnl)&etft£WD 
1.4 gC0.005mol)^:fcrV^>10m1tCSi?b, 110 o CtCfln&i 
U/cf£, 1,3,3-h h^^^P^>1.0q(0.0075mo1) 20 

iRM490mq, lR^16%-C£> o7fc 0 

[0 0 5 6] tfb^3<7>^/£)fb^5A 2.0q(0.005mol) 
SWtelJ B 2 . 2q(0 . 005mol )£: fcT V I? >10ml CC SB? b , 
110°CtCt[n^L//cf^, tfJl/r^TRr ';^^JH.lqC0.0075 

U *PP*JUAK^j|?|£7tt5fcU i£ffif£ 30 

S/'J*yjWA^P7h^7 — ;t//d?pp 

*;UA) rflHKU B«<Dfb^»3*»fc. «M@»;fc 
T\ J&fi71Cmg. J|X^23%"C$>-o/Co 

[0 05 7] ({b^54cD^JSMb^^5C 1.6q(0.005mol) 
RO^b^^D 1.4 q(0.005mol)^t; y t>>10mlCC^S? 

u no*ctcwi^L/c^ *)i>h*fm h yx^n.mco. 

0075moi) €:»n*i«FBIttS»Hl£3lffc. Kf6iK*WBE« 

a*Jl,A) T?fM8U BWOfb^^&SA:. 40 

(XS540mq, 1&^18%T& o/c Q 
[0 0 5 8] HtlWB : i^j5-8^ 

(Ddurm (fb^*j5-8> 4£r/£L7c 0 
<fb^B?5©^fiS) 5.75iuq(l.<^P)Ofb^#?lK:unir-fe 
r- h y^RO^O.lMCDWESS^^ml^mS^L/, WSC 
&&&2 . 20mq(l. 2^5)RO'Sulfo-NHS 2 . 52mq(1.2a$)4J!JD 
^^-C30^r^tS^U/c o cmc v TS^T^^-dLrrP 
CSi cjn a) 2 . 2 mq£r 2 00 1 CO 0 . 1ME> MESCC ?§ L T ^ M l> , 

1 l&ra£?t*7c 0 1W <^)Tris^W^(pH7.5)100M 1 50 
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12QA)^r^«b/c^7^A^BR#$^ 3C^^^^-;U7k 

h A — (YAMftZEN Ultrapack 0OS-S-40B)CC <fc 0 f| 

» L*s&S95%CDe^^^(lR^63% ) e 
MS##f<8 : M- 1211 

[0 05 9] ab^«J6G>^fiS> 5.40mq(1.0gB)<Dfb^ 
^5 2 i lr400MlCC)DM5O«:S^L/, W5C^^^1.86mq(1.2S5) 
&0*Sulfo^HS 2.13mq(1.2a5)^fin^M^"C30^K^ 

L/C cntc, 2micr>o.iMZ)Ktsw:?g^u/cT^ ^r»;;u 

^UTPCSiqma)2.2mg4$$Jjni,, ^^"ClgfeJSt&^^/Co 1M 
COTri s*it®?g (pH7 . 5)100 U 1 ^tlO ^StD 4 5 if tc 
8qCDODSi^ U ^7 CYMC-ODS-AQ 120A) ^^t^ L /c ^7 ^ A 

tcgR#$*t±, 40^^^^-Ji/7K^-e?g^O/c e mm 

*aH8«S ^CC^BE^flX^P"^ h & V 4 — (YAMAZEN U 
Itrapack CX3S-S-40B)«:<fc D«»L«a92%(OaWft* 
f#/c(iK^56%) 

MS^MfHB : M- 1182 

[0 0 6 0 ] <{b-£f»7flD^£> 5.40mq(1.0gP)CD{b^ 
*33 4400Ml©CM5O&C?g»b, WSdttn%1.86mqCl-2flS) 

;t/-dUrP(Si(jna)2 .2mq4^JJU SfiT?ll!ftSJ£3 i±/Co 
OfCDTri sWiW& CpH7 . 5)100 U 1 4 ftl*. MtC^ <¥± $ 

8qOODSV r J ^7 CYMC-ODS-AQ 12CA)£?t*ft b/c^7 ^ A 

**Btflfe$ ^CCttJH^^^P*^ h ^ — * CYAMAZEN U 

Itrapack 0DS-S-40B)&CJ: 0 bi^S92%(D@^^ 
f#/c(^49%) 
MS^^rfii : M- H85 

[0 0 6 1 ] ({^80^) 2.16mqCl.Oa5)<Dfb*& 
*54 €200/2 l(DCMSO&C?§^U, WSCfi^^O. 7 6mq (1.1^15) 
^^Sulfo-l^iS 0.86mq(l.lSP)^tfn^.^Mr'3Q^rati^ 

-dUTPCSicma) 2.2mq€^»Db, ^^"Tl^J^jS? 1±/c Q 1 

f^. 8qCD0DS^ »J ^7 (YMC-ODS-^Q 120A)€^tJK U/c^7 ^ A 
CC»*31±, 40%>^^-7l/*ig^'CSffiO/c e 

*»»HffeS e>Cccfii^g5(^p^ YV^y * -(yamazen u 

Itrapack 0DS-S-40B)tC«fc D flWL#Bfi95%©aWW«r 
f#/cO&^67%) 
MS^^T® : M- 1156 
[0 06 2] HftWC : gjfefejR«ttDNA^P-^g> 
fflH 

H^C-1 : -Y> KU-=.>^r->-dJrRB^**ffl 

pBl ueSc ri ptIISK(+)- a -2-HS-ql vcoprotei n^:^^ L L 
TTT7 RNA Polynierase^:JSJti^-l±cRNA^:|liS L/c(MEGAsc 
ript, Ambion) 0 cRNAi ^* "y A "7 - 1 (1B^»J## 1 : TOG 
CCGCCTTCAACGCTCAG) tg^^tC, RNa s eOUT (Gib 
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co BRL) (40U) . dATP (500ai M). d GT 
P (500 /2M) , dCTP (5 00//M) , dTTP 

^56 ( 1 0 0 /iM) . SuperScr iptl I 
lif (G i b c o BRL)(4 00U). DEPC^ 
MtK (±M2 0 u 1 SrjRttlU 4 2"C-C2B# 

fflKJCSii-fc. rat^T^. EDTAMNaOH^ 

MicRNA(D^?:!fofc 0 Slt^Cen t r i 

Se p^77A(PR I NCETON SEPARATI 10 

ON, I NC)tClU k *SJ£<0{k^«j5X«^l:^«!6 

[0 06 3] £/c, tb^ffliur, ft^sxtifti^? 

6CDKt>0tcCy 5«Ucl*5?^l/^^ K (Cy5- 
dLTTP^-a^ ; Amersham pharmacia biotech) ^SfflOt 
±BBiraaccffiK^JS[j£*m^ SfS«J*»»l//c. fit 

YBR GreenI I (Molecular Pro 
b e s> T»MFLA2 0 0 0 <^±^K^ ^ Jt>A)T 
Slflj&g : 633nrru t&ffii&g : 675nmtCCX+ + > U/c„ 20 

[0064] 

[an 

*i 









4500 




5000 


CyS-dUTP 


600 



[0 065]^i SO'EI 1 ©151^6^^ J: ^ tc, X 30 

[0 0 6 6] HSSffi)C-2 : >f > Kl/^>->7^> -dUT 
ag^jfrgrglj /c3l jfcfegg b D N A :/ a - ^cpfE 

s 

pBl ueSc ri ptIISK(+)- a -2-HS-ql ycoprotei n&g&M <h O 
TT7 RNA l^lvmerasG^Sfc:$-t±cRNA^:ii^b/c(MEG\sc 40 
ript, Ambion) 0 cRJMAi V' A - 1 ( i^JlHf 1 : TGGC 

coccttcaacoctcag) tl^Wc RNaseOUT (Gibe 
o BRL) (4 0 UK dATP (50 0 mM), d GT 
P (500 mM) , dCTP (5 00*xM) , dTTP 
(2 0 0 *zM) . {t&®7 i>U< «fk^B58 ( 1 0 0 <z 
M) t SuperScriptll flME^B*(G i b 
co BRL)(400U). DEPC^®tK(^S2 
Ou HCfc*fi) *r»ftIU 4 2*C"C2«fIHJKI6S-& 
fc. ®£**T&. E D TAR^N a OH^^JJllL/ 6 5 °C 
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NA<D#j8£?Tofc 0 SlS^C e n t r i S e v>?7? 
A(PR I NCETON SEPARATION, IN 

[0 06 7] Jt«m<bl/T. fb^57X»ft^ 

8(Df^t>^KlCy 3^SISU^*5?^U^^K (Cy3- 
duTPKroifc ; Amersham pharmacia biotech) ^66^L/T 

YBR GreenI I (Molecular Pro 
b e s) t$MFLA2 0 0 0 (§±^S7>f^A)t 
JBMii&g : 532nm. tfcfciJi&g : 580rnACX + > Otc* 
Ctlt><Dt£3k&m2(cC?ri'? 0 3^>CC, FLA200CK?CD[lj^ 
&m 2 iC^t 0 

[006 8] 

[^2] 

92 







Cy3-dUTP 


2000 




6500 




7000 



[0 06 9] Wk2&.Vm2<D&m&ibft&2>£5l t C^ X 
2fflJ*oc V 3-duTI«^f*<J: «3 *>«ffiCC«*5S 

[0 07 0] 

[0 07 1] 

[BMK] 
SEQUENCE LISTING 
<O10> Fuji Photo Film Co. Ltd., 
<L20> Fluorescent Nucleotide 
<L30> A0HS0MA 
<L60> 1 
<210> 1 
<211> 20 
<212> DNA 

<213> Artificial DNA 
<40Q> 1 

tqgccgcctt caacgctcaq 20 

NA^n-^r^a-X^rJU^M^tt^. SYBR 
GreenI I (Molecular Probes) 
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-ePk&&F LA 2 0 0 0 <M± 7 *M7 J J\sl*)-cm$&& 
532niTK ^ffife^ : 580nmCcr + > Otd&m&Tjk 

To 

[i2 ] m2te. <4> KU^>vr^>^darRg^f* 
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* NA^D-^T^'a-^^U^M«tS&0. SYBR 
Green I I (Molecular Probes) 
Tl£fe&F LA 2 0 0 0 m±^Mv ^Ayrfflgjft 



[HI ] 




H2 



L1 :<b*tt»5 
L3:Oy5-dUTP 




L1:Oy3-dUTP 
L2 :ffc-fefe7 



C51)Int.Cl.' huhie^ 

C 1 2 Q 1/68 
G 0 1 N 33/58 
// C 0 7 D 209/08 

209/30 

403/06 

403A4 

(72)2feBJJ^ ^® #(5? 

^^Hrlim7k3Teil#46-^ 

^3EM^itmm7K3Tgii#46^ 

C72)«9i* W£* ft 

«3^ftW«Tff«*:3TBii#46^ 



F I 

G 0 1 N 33/58 
C 0 7 D 209/08 
209/30 
403/06 
403A4 
C12N 15/00 



4C2 04 



ZNAA 



F 2G045 AA35 DA12 DA13 DA14 FB07 

FB12 0C15 
4B024 AA11 CA01 CA09 CA11 HA13 
HA20 

4B063 QA01 QQ42 QQ52 QR32 QR35 
QR42 QR56 QR62 QS03 QS16 
C£20 QS25 QS34 Q<02 

4C057 BB02 BB03 BB04 BB05 LL08 
LL18 LL19 LL21 LL22 LL27 
LL41 LL42 LL44 LL45 MKXL 

mo2 mo4 mos mo9 

4C063 AA01 BB03 CC29 DO06 EE01 
4C204 BB01 CB03 DB13 EB10 FB19 
CB24 GB29 



